Genetic construction, properties and application of a green fluorescent protein-tagged ciliary neurotrophic factor.
The in vitro and in vivo actions of ciliary neurotrophic factor (CNTF) suggest that endogenous CNTF plays a role in nervous system development and maintenance. CNTF produces most, possibly all, of its effects by binding to a protein referred to as CNTF receptor alpha (CNTFRalpha). Information on CNTFRalpha tissue expression and dynamics would be advanced by the availability of reagents suitable for studying the subcellular localization and trafficking of CNTFRalpha. This paper describes the genetic construction, synthesis, purification and properties of a chimeric protein in which a highly fluorescent form of the green fluorescent protein (GFP) has been fused to human CNTF. The fusion protein, termed GFP-CNTF, was expressed in Escherichia coli. Histidine tagging of GFP-CNTF permitted ready purification by means of immobilized Ni(II) chromatography. Under non-reducing conditions GFP-CNTF migrated on SDS-PAGE with an apparent molecular mass of 50 kDa, although under reducing conditions it behaved electrophoretically as a 67 kDa species. Despite these discrepancies, the molecular mass of GFP-CNTF determined by mass spectrometry (54755) agreed well with its deduced relative molecular mass of 54536. Importantly, the absorbance profile of the GFP chromophore in GFP-CNTF was not modified by the presence of the CNTF domain. Moreover, the fluorescence emission spectrum of GFP-CNTF overlapped that of GFP, showing neither a change in absorbance shift nor a difference in the fluorescence quantum yield. Circular dichroism spectroscopy confirmed that the CNTF and GFP domains of GFP-CNTF folded independently of each other. GFP-tagged CNTF was equipotent to human CNTF in supporting the survival of cultured embryonic chicken sensory and ciliary ganglion neurons. GFP-CNTF, but not GFP, bound to immobilized CNTFRalpha and was displaced by an excess of human CNTF. GFP-CNTF specifically labeled the Purkinje cell layer in cerebellar slices from adult rat. This report is the first to describe a GFP chimera with a neurotrophic factor as the fusion partner. GFP-CNTF should provide a valuable tool for elucidating the role of CNTFRalpha in nervous system function.